Elevated incidence of loss of heterozygosity (LOH) in an sgs1 mutant of Saccharomyces cerevisiae: roles of yeast RecQ helicase in suppression of aneuploidy, interchromosomal rearrangement, and the simultaneous incidence of both events during mitotic growth.
The SGS1 gene of Saccharomyces cerevisiae is a member of the RecQ helicase family, which includes the human BLM, WRN and RECQL4 genes responsible for Bloom and Werner's syndrome and Rothmund-Thomson syndrome, respectively. Cells defective in any of these genes exhibit a higher incidence of genome instability. We previously demonstrated that various genetic alterations were detectable as events leading to loss of heterozygosity (LOH) in S. cerevisiae diploid cells, utilizing a hemizygous URA3 marker placed at the center of the right arm of chromosome III. Analyses of chromosome structure in LOH clones by pulse field gel electrophoresis (PFGE) and PCR, coupled with a genetic method, allow identification of genetic alterations leading to the LOH. Such alterations include chromosome loss, chromosomal rearrangements at various locations and intragenic mutation. In this work, we have investigated the LOH events occurring in cells lacking the SGS1 gene. The frequencies of all types of LOH events, excluding intragenic mutation, were increased in sgs1 null mutants as compared to the wild-type cells. Loss of chromosome III and chromosomal rearrangements were increased 13- and 17-fold, respectively. Further classification of the chromosomal rearrangements confirmed that two kinds of events were especially increased in the sgs1 mutants: (1) ectopic recombination between chromosomes, that is, unequal crossing over and translocation (46-fold); and (2) allelic crossing over associated with chromosome loss (40-fold). These findings raise the possibility that the Sgs1 protein is involved in the processing of recombination intermediates as well as in the prevention of recombination repair during chromosome DNA replication. On the other hand, intrachromosomal deletions between MAT and HMR were increased only slightly (2.9-fold) in the sgs1 mutants. These results clearly indicate that defects in the SGS1 gene function lead to an elevated incidence of LOH in multiple ways, including chromosome loss and interchromosomal rearrangements, but not intrachromosomal deletion.